Mechanisms of corticosteroid resistance in severe asthma and chronic obstructive pulmonary disease (COPD).
Inhaled glucocorticoids, also know as corticosteroids (ICS), revolutionized the treatment of asthma by suppressing airways inflammation and ICS therapy now forms the basis of treatment of asthma of all severities. More recently and usually in combination with a long-acting β-agonist (LABA), ICS use has been established in the treatment of chronic obstructive pulmonary disease (COPD). In asthma, ICS improves asthma control, lung function and prevents exacerbations, including hospital admissions and probably decreases mortality. Similar effects are seen in COPD but to a much lesser degree, however, an improvement in symptoms such as breathlessness and reduction in exacerbations occur particularly in more advanced disease with ICS. Chronic inflammation is a feature of both asthma and COPD, although there are differences in the site and characteristics of the inflammatory response. ICS have proven to be less effective in patients with severe asthma, smoking asthmatics and in patients with COPD. ICS act by binding to and activating specific cytosolic receptors (GR), which then translocate to the nucleus where they regulate gene expression by either binding to DNA and inducing anti-inflammatory genes or by repressing the induction of pro-inflammatory mediators. GR is able to selective repress specific inflammatory genes by differing actions on specific intracellular signalling pathways and transcription factors such as nuclear factor κB and on kinases pathways. Abnormal activation of these pathways may result in glucocorticoid resistance. Although, ICS/LABA combinations will remain the main focus of treatment of airways diseases in the near future; other combinations that improve the efficacy of ICS by reducing the abnormal activation of pathways that cause glucocorticoid resistance will be developed.